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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the laser beam machine equipped with 

the twin spot optical system which can irradiate two laser spot light. 

[0002] 

[Description of the Prior Art] A laser beam is condensed at a small spot and welding, cutting, etc. can be 
processed by irradiating processing objects, such as a metal. For example, speaking of welding 
processing, in butt welding of different dissimilar materials, such as heat capacity and the melting point, 
in order for the energy suitable for each ingredient to differ and to perform high-definition welding, to 
give the laser beam energy which suited the dissimilar material, respectively is desired. 
[0003] When carrying out butt welding of such a dissimilar material by the single laser beam, the 
technique to which eccentricity of the center position of a laser beam is carried out to a comparison 
location is known. In this case, highly precise exposure position control is needed, and management is 
difficult. Moreover, it is the same when a difference is in board thickness also in butt welding of the 
same ingredient. 

[0004] On the other hand, these people proposed the laser beam machine which can form two laser spot 
light using a single laser beam (patent No. 2902550). This is briefly explained with reference to drawing 
4 . In drawing 4 , the laser beam generated with the laser oscillation vessel is transmitted with an optical 
fiber, and outgoing radiation is carried out to the method of drawing Nakashita from the point 101 of an 
optical fiber. The laser beam diverging from the point 101 of an optical fiber is collimated by the 
collimate lens 102, and serves as the parallel flux of light. This parallel flux of light goes straight on, and 
carries out incidence to the roof form prism 103. The roof form prism 103 has the symmetrical plane of 
incidence which inclined to right and left at the drawing Nakagami side. 

[0005] The roof form prism 103 deflects the laser beam which carried out incidence to the left half in 
drawing to lower right direction, and deflects the laser beam which carried out incidence to the right half 
to lower left direction. Thus, the roof form prism 103 plays the role which divides into two beams the 
laser beam which carries out incidence. And the roof form prism 103 is made movable in a direction 
right-angled to the optical axis of a laser beam. Consequently, split ratio serves as adjustable by the 
plane-of-incidence product ratio of the laser beam which carries out incidence to two inclined planes of 
the roof form prism 103. That split ratio is adjustable means that a power ratio is adjustable. 
[0006] It is condensed with a condenser lens (processing lens) 104, and two laser beams divided by the 
roof form prism 103 are condensed by different point in the shape of a spot. The location of a 
condensing point becomes settled with the distance between the deviation (refraction) include angles, 
the roof form prism 103, and condenser lenses 104 which the roof form prism 103 gives, the focal 
distance of a condenser lens 104, etc. 

[0007] In addition, although not illustrated, each above-mentioned element is held in the tubed nozzle 
case. Especially the roof form prism 103 is held at a prism eel, and the condenser lens 104 is held at the 
condenser lens cel. **** which carries out phase engagement is cut by the lower limit of a prism eel, 
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and the upper limit of a condenser lens eel, and both are unified by thrusting a condenser lens eel into a 
prism cel. Furthermore, it is constituted by the rotation drive so that a prism eel and a condenser lens eel 
can be rotated in one. Consequently, the array include angle of two spot light can be set as arbitration by 
rotating the roof form prism 103 and a condenser lens 104 in one centering on the optical axis of an 
incidence laser beam. The array include angle of two spot light said here means the include angle 
between the segments and the directions of welding which connect the core of two spot light. In 
welding, this include angle is usually 90 degrees. 

[0008] On the other hand, the collimate lens 102 is held at the collimate lens case. The fiber case where 

the point 101 of an optical fiber is held is screwed in and fixed to the thread part by which the thread 

part formed in the lower limit was formed in the upper limit of a collimate lens case. 

[0009] Although the optical system for obtaining two spot light from the above single laser beams is 

called twin spot optical system, since the constructional detail is indicated by the above-mentioned 

patent official report, detailed explanation is omitted. 

[0010] 

[Problem(s) to be Solved by the Invention] By the way, in such a laser beam machine, the observation 
optical system for observing the exposure region of two spot light is needed. As for such observation 
optical system, being installed in the upper part of a nozzle case is desirable so that it may consist of 
CCD cameras and may usually become the optical axis and the same axle of a condenser lens 104. 
However, when the exposure region of two spot light is picturized through a roof prism 103 in that case, 
there is a trouble that the image of the exposure region containing spot light will become a duplex. 
[001 1] Then, the technical problem of this invention is in the laser beam machine equipped with the 
twin spot optical system which can irradiate two spot light to offer the laser beam machine which can 
obtain the clear image of the exposure region containing two spot light. 
[0012] 

[Means for Solving the Problem] The laser beam machine by "this invention is equipped with the twin 
spot optical system which can irradiate two laser spot light. Said twin spot optical system The prism for 
dividing a laser beam into two, and the condenser lens which irradiates the divided laser beam in a 
different location as two spot light, It is characterized by arranging said prism in the location from which 
it separated from the location used as the optical axis of said condenser lens, and the same axle including 
the image pick-up means for observing the exposure region of two spot light irradiated by the work 
piece, and arranging said image pick-up means so that it may become the optical axis of said condenser 
lens, and the same axle. 

[0013] The acceptance section in which twin spot optical system receives the laser beam from a laser 
oscillation machine again according to this invention, The 1st collimate lens for making into parallel 
light the laser beam which received light, The roof prism for dividing this parallel light into two, and the 
condenser lens which irradiates the divided laser beam in a different location as two spot light, The 
image pick-up means for observing the exposure region of two spot light irradiated by the work piece is 
included. Said condenser lens It holds in the lower part of a tubed nozzle case. Said acceptance section, 
said 1st collimate lens, He is trying to lead the beam which said roof prism was held in the 1st guide 
case connected with the side of said nozzle case, and was divided by said roof prism to said condenser 
lens through the laser beam total reflection mirror held in said nozzle case. Said image pick-up means is 
arranged so that it may become the optical axis and the same axle of said condenser lens in the upper 
part of said nozzle case, and said laser beam total reflection mirror by being the mirror which penetrates 
the light The ** laser beam machine characterized by said image pick-up means picturizing said 
exposure region through said laser total reflection mirror and said condenser lens is offered. 
[0014] The 2nd guide case for the illumination-light installation for illuminating the exposure region of 
two spot light in said work piece is further connected with the side of said nozzle case. It is desirable to 
make it irradiate the illumination light from the 2nd guide case in said exposure region through the half 
mirror held in said nozzle case, this — said image pick-up means in this case Said exposure region is 
picturized through said half mirror, said laser beam total reflection mirror, and said condenser lens. 
[0015] the prism eel in which said 1st guide case was equipped with said roof prism - a core [ optical 
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axis / of a laser beam ] — rotation — it is held in the movable condition. 

[0016] Said 1st guide case has been prolonged in the right-angled direction in the medial axis of said 
nozzle case, said acceptance section is constituted possible [ acceptance of the point of the optical fiber 
which transmits the laser beam from said laser oscillation machine ], and this acceptance section has a 
justification device for enabling justification of said optical fiber in a direction right-angled to the medial 
axis, and a rotation justification device for enabling justification in the direction of a field perpendicular 
to a medial axis, while making said optical fiber pivotable at the circumference of the medial axis. 
[0017] The collimate lens justification device for enabling justification of said 1st collimate lens in the 
direction of an optical axis of a laser beam is prepared in said 1st guide case. 

[0018] said 2nd guide case is connected with said nozzle case in the upper part rather than said 1st guide 
case — having — a direction right-angled to the medial axis of said nozzle case — extending — **** — 
this — the 2nd collimate lens is held in the 2nd guide case. 

[0019] When said image pick-up means is a CCD camera, in said nozzle case, the image formation lens 
for CCD cameras was held between said half mirrors and said CCD cameras, and the focus adjustment 
device for enabling justification of said image formation lens for CCD cameras in the direction of an 
optical axis is established at said nozzle case. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to 
drawing 1 - drawing 3 . The laser beam machine by this invention is the same as the laser beam machine 
and principle target which explained by drawing 4 , and is equipped with the twin spot optical system 
which can irradiate two laser spot light. That is, twin spot optical system contains the acceptance section 
1 1 which receives the laser beam from the laser oscillation machine which is not illustrated, the 
collimate lens 12 for making into parallel light the laser beam which received light, the roof prism 13 for 
dividing parallel light into two, and the condenser lens 14 that irradiates the divided laser beam in a 
different location as two spot light. In this gestalt, it has CCD camera 15 further as an image pick-up 
means for picturizing and observing the exposure region containing two spot **** irradiated by the 
work piece. In addition, although an YAG laser oscillator is usually used as a laser oscillation machine, 
it is not limited to this. 

[0021] The description of the laser beam machine by this gestalt is in the following points. The 
condenser lens 14 is formed in the lower part of the tubed nozzle case 20. Opening 20a is prepared in the 
lower limit section of the nozzle case 20, and cover glass 21 is formed in this opening 20a. The 
acceptance section 1 1 is constituted by the point of the 1st guide case 30 connected with the side of the 
nozzle case 20, and the collimate lens 12 and the roof prism 13 are held in the 1st guide case 30. The 1st 
guide case 30 is prolonged in the right-angled direction in the medial axis of the nozzle case 20, and the 
acceptance section 1 1 is constituted possible [ acceptance of the point of the optical fiber 31 which 
transmits the laser beam from a laser oscillation machine ]. And he is trying to lead to a condenser lens 
14 by changing an include angle 90 degrees through the total reflection mirror 22 held in the nozzle case 
20 in the laser beam divided by the roof prism 13. A total reflection mirror 22 is a mirror which is made 
to carry out total reflection of the laser beam, and penetrates the light. CCD camera 15 is arranged in the 
upper part of the nozzle case 20 so that it may become the optical axis and the same axle of a condenser 
lens 14. 

[0022] The 2nd guide case 40 for the illumination-light installation for illuminating the exposure region 
of two spot light in a work piece is further connected with the side of the upper nozzle case 20 from the 
1st guide case 30. The light from the light source for lighting which is not illustrated is introduced at the 
tip of the 2nd guide case 40 through an optical fiber 41. The 2nd guide case 40 is also prolonged in the 
right-angled direction in the medial axis of the nozzle case 20, and the 2nd collimate lens 42 is held in 
this 2nd guide case 40. And he is trying to irradiate the illumination light from the 2nd guide case 40 in 
an exposure region through the half mirror 23 held in the nozzle case 20. 

[0023] On the other hand, in the nozzle case 20, the image formation lens 24 for CCD cameras is held 
between the half mirror 23 and CCD camera 15. Consequently, CCD camera 15 picturizes an exposure 
region through the image formation lens 24 for CCD cameras, a half mirror 23, a total reflection mirror 
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22, and a condenser lens 14. 

[0024] the prism eel 32 in which the 1st guide case 30 was equipped with the roof prism 13 - a core 
[ optical axis / of a laser beam ] — rotation - it is held in the movable condition. By using the prism eel 
32, the array include angle of two spot light can be adjusted. That is, it can unite with the sense which 
wishes the array include angle of two spot light by rotating the prism eel 32 to the circumference of the 
optical axis of a laser beam. Since the structure of such a prism eel is common knowledge, detailed 
explanation is omitted. 

[0025] The acceptance section 1 1 has a fiber justification device for enabling justification of an optical 
fiber 3 1 in the direction of a medial axis, and a fiber rotation justification device for enabling 
justification in the direction of a field perpendicular to a medial axis, while making an optical fiber 3 1 
pivotable at the circumference of the medial axis. If it says strictly, the 1st guide case 30 consists of the 
tube-like object 30-1 which has held the collimate lens 12 and the roof prism 13, the sleeve object 30-2 
. attached at the tip of this tube-like object 30-1, and the tube-like object 30-3 attached to the periphery 
side of this sleeve object 30-2 possible [ a slide ]. The acceptance section 1 1 consists of a sleeve object 
30-2 and a tube-like object 30-3. 

[0026] He inserts the point of an optical fiber 3 1 in a tube-like object 30-3, and is trying to lock in the 
acceptance section 11. The lock of the optical fiber 3 1 to a tube-like object 30-3 is performed by the 
fiber lock screw 33. A fiber justification device has the lock screw 34 for fiber justification for locking a 
tube-like object 30-3 to the sleeve object 30-2. The lock screw 34 for fiber justification is thrust into the 
screw hole established in the sleeve object 30-2 through slot 30-3a prepared in the tube-like object 30-3. 
That is, after carrying out the coarse control of the tip location of an optical fiber 3 1 to the focal location 
of the 1st collimate lens 12, the lock screw 34 for fiber justification is locked. Such adjustment is usually 
performed at the time of a product outgoing inspection. 

[0027] On the other hand, a fiber rotation justification device has three lock screws 35 for fiber rotation 
justification. The lock screw 35 for fiber rotation justification is for fixing the sleeve object 30-2 to a 
tube-like object 30-1, and is thrust into the screw hole established in the tube-like object 30-1. That is, in 
the tube-like object 30-1 side of the sleeve object 30-2, it has a flange, and to this flange, an equiangular 
distance is set in a hoop direction, and the hole which the lock screw 35 for fiber rotation justification 
can fit in loosely is prepared. The lock screw 35 for fiber rotation justification is used when tuning the 
ENERU division balance of two spot light finely. In this twin spot optical system, in order to form two 
spot light, with the 1st collimate lens 12, the roof prism 13 of a dichotomy mold divides the laser beam 
made parallel, and it is condensing. The energy split ratio of two spot light is dependent on the laser 
beam surface ratio irradiated by the roof prism 13. Therefore, what is necessary is to loosen three lock 
screws 35 for fiber rotation justification, to tune the location of the sleeve object 30-2 finely, and just to 
adjust an optical fiber 3 1 in the direction of the circumference of an optical axis of a laser beam, or the 
direction of a flat surface perpendicular to an optical axis, in order to tune energy split ratio finely. 
[0028] The collimate lens justification device for enabling justification of the 1st collimate lens 12 in the 
direction of an optical axis of a laser beam is prepared in the tube-like object 30-1 of the 1st guide case 
30. The 1st collimate lens 12 is also held to the tube-like object 30-1 at the lens eel which can be slid to 
shaft orientations. The screw 36 for collimate lens justification is thrust into this lens eel through slot 30- 
la prepared in the tube-like object 30-1. The screw 36 for collimate lens justification is a lock screw for 
[ of two spot light ] adjusting a focus just. It is mostly adjusted in the center, and the location of the 1st 
collimate lens 12 is used when [ of graduation 30-lb which was given to the tube-like object 30-1 and 
which was carried out 10 ****s ] defocusing spot light, without changing work distance. In addition, 
when spacing of two spot light also changes the location of the 1st collimate lens 12, minute amount 
change is carried out. When an optical fiber 3 1 side is set to zero, the roof prism 13 side was set to ten to 
the graduation of ten division into equal parts and a graduation is brought close to 0, spacing of spot 
light becomes short. 

[0029] With the filter 25 for noise light removal, the image formation lens 24 for CCD cameras is held 
in the inside of the nozzle case 20 at the lens eel 26 which can be slid in the direction of a medial axis. 
The lens eel 26 constitutes the focus adjustment device for enabling justification of the image formation 
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lens 24 for CCD cameras in the direction of an optical axis with the lock screw 27 for CCD camera 
focus adjustment. That is, the lock screw 27 for CCD camera focus adjustment is for fixing to the nozzle 
case 20 the lens eel 26 aligned by the position. Bolting [ the lock screw 27 for CCD camera focus 
adjustment ] after setting up so that the focus of CCD camera 15 may become the optimal when a work 
piece is put on the point of predetermined work distance. Such focus adjustment is also usually 
performed at the time of an outgoing inspection. 

[0030] The lock screw 28 for CCD camera justification is for adjusting the location of CCD camera 15 
so that a laser-beam-machining point may be located in the center of TV monitor display connected to 
CCD camera 15. That is, four lock screws 28 for CCD camera justification are moved, and the location 
of CCD camera 15 is adjusted. Moreover, when making in agreement the top and bottom of a work 
piece, and the top and bottom of TV monitor display, it can realize by adjusting the rotation location of 
CCD camera 15. 

[003 1] Let the item of optical system be a thing in the above configurations making it be the following. 
Core diameter phiD (micrometer) of an optical fiber 3 1, and focal distance fl of the 1st collimate lens 12 
(mm), Focal distance f2 of a condenser lens 14 If it is spacing [ of whenever / (mm) and polarization 
angle / of a roof prism 13 / theta /, (refer to drawing 4 ), and the core of two spot light ] d (mm), and the 
refractive index n of a roof prism 13 Spacing d=2, f2, and tandelta of the core of the path 
phiD^micrometer) =phiDxf2/fl2 ** spot light of spot light (however, delta is mostly taken as an equal at 
-(n-1) theta) . 

It is alike and is determined more. 

[0032] When adjusting the array include angle of two spot light, the prism eel 32 holding a roof prism 
13 can be rotated, and it can double with the array include angle to wish. Moreover, when tuning the 
energy division balance of two spot light finely, in order to be dependent on the laser beam surface ratio 
- • irradiated by the roof prism 13, only a slight amount adjusts an optical fiber 3 1 in the direction of the 
circumference of an optical axis, or the direction of a field perpendicular to an optical axis according to 
a fiber rotation justification device. 

[0033] A coaxial illumination-light study system is decided with the 2nd collimate lens 42 in the 2nd 
guide case 40, and a condenser lens 14. 

[0034] The coaxial observation optical system of CCD camera 15 is determined by the configuration of 
a condenser lens 14, the image formation lens 24 for CCD cameras, and CCD camera 15. In this case, 
the location of the image formation lens 24 for CCD cameras is adjusted so that an image formation 
point may be in agreement with the location of a laser-beam-machining point with a focus adjustment 
device. 

[0035] The laser beam by which outgoing radiation was carried out as mentioned above from the optical 
fiber 3 1 is irradiated by the work piece as two spot light at coincidence by passing the 1st collimate lens 
12, a roof prism 13, and a condenser lens 14. The coaxial illumination light is irradiated by the work 
piece through a condenser lens 14. Moreover, it positions by observing a work piece through a 
condenser lens 14 by the observation optical system by CCD camera 15 installed on the same axle. 
Since it is the structure where a roof prism 13 does not exist on the optical path of coaxial observation 
optical system, in that case, the image to CCD camera 15 does not carry out image formation to a 
duplex. 
[0036] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired. 

[0037] (1) The coincidence observation of the exposure region of two spot light can be carried out with a 

CCD camera, and two spot light can be checked in the crossline on TV monitor. 

[0038] (2) Since a coaxial illumination-light study system can realize vertical illumination with two spot 

light and it is not necessary to arrange an illumination-light study system near a work piece, the space 

near a work piece can be used effectively. 

[0039] (3) It is fixed spacing and two spot light can be irradiated as a twin spot light by which energy 
division was carried out at division into equal parts. 

[0040] (4) Defocusing adjustment of spot light can be performed, without changing the focus of TV 
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monitor display by having the collimate lens justification device. 

[0041] (5) Laser beam machining is realizable, observing two spot light on TV monitor according to the 
coaxial observation optical system by the CCD camera without fading to a duplex. 

[Translation done.] 
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